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Comparing Hospital Infections in the Elderly versusYounger Adults: An
Experience in a Brazilian University Hospital

Rosineide M. Ribas and Paulo P. Gontijo Filho Uberlandia Federal University

The elderly population will grow rapidly over the next 25 years, however there is little information
about hospital infections in this group of patients in Brazil. We examined the prevalence of
nosocomial and community infections in elderly% 65 years) patients and their relationship with
intrinsic and extrinsic risk factors in a Brazilian University Hospital. A total of 155 hospitalized
elderly patients were evaluated, and clinical and demographic information about each patient was
obtained from hospital records. The rates of nosocomial and community infections were 16.1%
and 25.6%, respectively. When the elderly group with and without nosocomial infections was
analyzed, practically all the risk factors considered (use of antibiotics, invasive devices, surgery
and time of hospitalization) were significantly more associated with the patients with hospital
infection. All patients with nosocomial infections were taking antibiotics and most of them (56.0%)
were being treated with two or more antibiotics; the length of hospitalization was double (p=0.007)
compared to patients who had not acquired hospital infection. The most frequent sites of nosocomial
and community infections were surgical (56.0%) and the skin (37.1%), and most of the patients
(47.5%) were in the surgical clinic wards. In conclusion, the elderly patients were more likely to
develop a nosocomial infection (16.1% prevalence) . Surgical infection accounted for the majority
(56.0%) of the nosocomial infections, in contrast with North American studies that indicate
urinary tract infections to be the commonest.
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Infections in elderly patients are a growing challengef elderly people in the general population and among
for clinical microbiologists, clinicians and medical those hospitalized has been increasing [4].
administrators. Generally, the elderly have greater We evaluated the prevalence of nosocomial
susceptibility to infections than do younger adults. It ignfections in elderly and younger adult patients, and
well known that aging is associated with immuneassociations with intrinsic and extrinsic risk factors in a
dysfunction, frequency of diabetes mellitus, prolongedrazilian University Hospital.
hospitalization and use of antimicrobial agents [1-3].

Nosocomial infections in developing countries areMaterials and Methods
a major public health problem that are often not
recognized [4]. In developed countrig proportion  PatientsWe studied 495 hospitalized adults (14 - 64-
years old) and 155 hospitalized elderly patients (older
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hospitalization) and extrinsic risk factors (surgery,most (84.2%) of those in the elderly group were being
invasive procedures and use of antimicrobial agentsj;eated with two or more antibiotics (Table 2).
was obtained from hospital records. The infections Most of the patients with nosocomial infections were
were classified by using a set of predeterminedh surgical wards (66.7% adults.56.0% elderly) and
definitions of community infections and hospital only 8.0% of the elderly patients were in the Intensive
infections from the Center for Disease Control (CDCCare Unit (Table 4).
Atlanta, GA) The most frequent site of nosocomial infections in
both groups was surgical incisions (47 2866.0%),
Statistical method#ll data were analyzed using epi- in the adults and the elderly, respectively, and the lungs
info version 5.0. Categorical variables were compare(®7.8%vs.24.0%), while the most common community
using the likelihood ratio test, or when appropriatejnfections were in the lungs (21.8%25.7%) and on
Fisher's exact test. Odd Ratios (OR) and 95%he skin (34.7%5s.37.1%) (Table 5).
confidence intervals (Cl 95%) were calculated [5].
Discussion
Study approvalTlhis study was approved by the Ethics
Committee of the Hospital de Clinicas in Uberlandia- The challenges of infectious diseases in geriatric

MG, Brazil. patients are growing rapidly because of the rapidly
expanding proportion of elderly persons in the general
Results population. The increasing numbers of pers@ts

years of age form a population especially at risk for

The hospital-acquired infection rates in adults (lessosocomial infections. Recent data from the National
than 65 years old) and elderly patients were 14.5%osocomial Infections Surveillance (NNIS) study
and 16.1%, respectively, and the prevalence ohdicate that 54.0% of infections in adults appeared in
community infections was also similar in these twopatients 65 years of age or older [6]. The vulnerability
groups (25.0%'s.25.6%). of this age group is related to impaired host defenses,

The association of nosocomial infections with intrinsicchronic underlying disease, poor tolerance to
and extrinsic risk factors was similar (Table 2). Whertherapeutic procedures, increased time of hospitalization
only the elderly group was analyzed, practically all theand use of antimicrobial agents [2,7].
risk factors considered were associated with hospital In spite of their importance, very little is known about
infection (Table 3). Though they were associated witlthe incidence, risk factors and type of Hospital Acquired
nosocomial infections in both adults and elderlyinfections (HAI) in the elderly. In Brazil, as in Mexico,
individuals, the use af2 invasive devices (76.4% vs. most medical attention depends on governmental
56.0%) and surgery (70.8%s.60.0%) were not institutions and infection control polices have to face
significantly different (>0.05). two crucial problems: limited resources for health care

The prevalence rates in males versus females weaad lack of awareness of the importance of prevention
similar, with 47:25 in the adults and 17:8 in the elderlyof nosocomial infections [8].
respectively. The median age of adult patients was 40.5 Although several studies have shown that morbidity
+ 14.6 (range 14 to 64 years) and 73.0 + 7.2 yearand mortality from hospital infections is higher in elderly
(range 65 to 94 years) in the elderly patients. Therpersons than in younger patients [3,9], our data from
was no significant difference in the duration ofboth hospital (14.5%s. 16.1%) and community
hospitalization between adults and elderly patients (24 &cquired infections (25.0%.25.6%) in the adults
+19.4vs 18.5 £ 17.6, respectively). The latter grouand the elderly, respectively,indicated no difference
remained hospitalized for one to 92 days. All patientbetween these groups. These results corroborate our
with nosocomial infections were taking antibiotics anddata that show no differences in the intrinsic and
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Table 1.Characteristics of hospitalized (under 65) adults and elderly patients at the Hospital das Clinicas,
Universidade Federal de Uberlandia (UFU-HC), defined by surveillance in the wards

Characteristics Adults Elders P OR Cl
N=495 (%) N=155 (%)
Age (years) 4(h+14.2 73.616.8 <0.0001 - -
Antibiotics:
Yes 242 (48.9) 65 (41.9) 0.15 1.32 0.91-1.94
N=>2 113 (22.8) 24 (15.5) 0.06 1.61 0.97-2.70
Invasive devices:
N> 2 137 (27.7) 53 (34.2) 0.14 0.74 0.49-1.10
Surgery 145 (28.5) 57 (36.8) 0.09 0.71 0.48-1.06

P — probability of a difference; OR — odds ratio; Cl — Confidence Intervals.

Table 2.Risk factors of adults and elderly patients hospitalized with nosocomial infections at the UFU-HC,
during January/1999, February/2000 and October/2000

Risk Factors Adults Elders P OR Cl
N=72 (%) N=25 (%)
Intrinsic
Sex:
Female 2534.7) 8(32.0) 0.99 1.13 0.39-3.34
Male 47(65.3) 17 (68.0)
Age (years) 40.4+£14.6 73.0+7.2 <0.0001 - -
Duration of 245+19.4 18.5+17.6 0.18 - -
hospitalization (days)
Extrinsic
Antibiotics:
Yes 72 (100.0) 25 (100.0) - - -
N=>2 50 (69.4) 14 (56.0) 0.32 1.79 0.63-5.03
Invasive equipment:
N=>2 55 (76.4) 14 (56.0) 0.09 2.54 0.88-7.39
Respirator 1622.2) 6 (24.0) 0.90 0.90 0.28-3.04
Surgery 5X70.8) 15 (60.0) 0.45 1.62 0.57-4.62

P — probability of a difference; OR — odds ratio; Cl — Confidence Intervals.
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Table 3.Risk factors of hospitalized elders patients at the UFU-HC, with or without nosocomial infections

Risk factors Nosocomial infections P OR Cl
Yes (N=25) No (N=95)

Intrinsic
Sex:

Female g32.0) 44 (46.3) 0.28 0.55 0.19-1.51

Male 17(68.0) 51 (53.7)

Age (years) 72.96+7.21 73.56+6.81 0.69 - -
Duration of 18.68+9.17 9.74+3.69 0.0007 - -
hospitalization (days)

Extrinsic
Antibiotics:

Yes 25(100.0) 12 (12.6) <0.0001 ND ND

N=>2 14 (56.0) - <0.0001 ND ND
Invasives Devices:

N=>2 14 (56.0) 27 (28.4) 0.01 3.21 1.18-8.76
Indwelling urinary 1352.0) 20 (21.0) 0.004 4.06 1.46-11.39
catheter
Mechanical §24.0) 1(1.0) 0.0002 29.68 3.20-693.56
ventilation
Intravascular
catheter:

Peripheral 16 (64.0) 48 (50.5) 0.32 1.74 0.64-4.78
Central 9 (36.0) 8(8.4) 0.001 6.12 1.82-20.96
Surgery 1560.0) 29 (30.5) 0.01 3.41 1.26-9.39

P — probability of a difference; OR — odds ratio; Cl — Confidence Intervals.

Table 4.Distribution of Adults and Elderly patients with nosocomial infection by clinics/services defined by
surveillance in wards

Clinics/Services Adults Elderly P
N=72 (%) N=25 (%)

Surgical 4866.7) 14 (56.0) 0.47

Intensive Care Unit 1419.4) 2 (8.0 0.22

Medicine 5 (6.9) 416.0) 0.22

Emergency Unit 4 (5.5) 8L2.0) 0.36

Others 1 (1.4) 2 (8.0) 0.16

P — probabilityf a difference.
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Table 5.Prevalence of Nosocomial Infections according to anatomical site affected in hospitalized adults and

elderly patients at the UFU-HC

Site Nosocomial Infection P
Adults (N=72) Elderly(N=25)

Surgical 34(47.2) 14 (56.0) 0.60
Blood 5 (6.9) 2 (8.0 1.00
Lung 20(27.8) 6 (24.0) 0.91
Skin 5 (6.9) 2 (8.0 1.00
Urinary tract 7 (9.7) 1 (4.0 0.67
Others 3 4.2 - - 0.56
Unknown - - - - -

P — probabilityof a difference.

extrinsic risk factors of infection. The larger proportionasymptomatic and because microbiological data are
of the adult population (19.4%) versus elderly (8.0%)acking for most of the patients .
that were in the intensive care unit, and the relatively In conclusion, although the nosocomial infections
small number of patients included in our investigatiorwere more common in the elderly patients the
may have affected these results. Neverthelessljfference compared to the under 65 year old adult
considering just the elderly group with and withoutgroup was not significant. Even though risk factors
nosocomial infections, we found that the use®f such as antibiotic use and invasive equipment were
antibiotics,22 invasive devices, vesical catheters,frequent in patients with hospital infection, only 16.5%
respirators, central vascular catheters and surgery wepéthese patients were in critical care units. The most
associated with acquired hospital infection in the elderlycommon infections were surgical and lung infections,
The length of hospitalization, which is a well-known different from what is reported from industrialized
risk factor that is related to disease severity and affectountries, where such infections are most common in
hospital costs [10], was also a risk factor for thantensive care unit patients and in patients with urinary
development of HAI; it was twice as long (p=0.007)tract infectionsThis survey is the first to be performed
in patients with HAI, compared with patients who didin Brazil and confirms that HAI are common in the
not have HAI. elderly, with 16.0% of our patients developing infection.
The misuse and overuse of antibiotics in Brazilian
hospitals is a major problem [11,12]. In our studyReferences
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